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through a focusing lens 113, is reflected by a reflec- tion mirror 103 and
directed to and focused on the BACKGROUND OF THE INVENTION
drum 112. Since the drum 112 is rotated in a sub-scan direction (which is
perpendicular to the main scan di- Field of the Invention
5   rection and an optical axis of the optical system) by a predetermined
amount for each scan, a two-dimen- The present invention relates to a
scanning opti-  sional image is formed on the drum 112 by the scan- cal
system such as used in a printer which forms an  ned light beam L image by
an electrophotographic process.              On the other hand, the scanned
light beam at the 10  start of the scan is reflected by a reflection mirror
115 Related Background Art                             in each scan, and
the reflected light is directed to a DC controller by an optical fiber 119
as a horizontal Fig. I shows an overall configuration of a priorart
synchronous signal (which is a signal for determining laser beam printer
which is an image recorder by an  a start position of recording in order to
maintain a con- electrophotographic process. Numeral 100 denotes a   15
stant start position of scanning on the drum, and printer body, numeral 102
denotes a cassette for ac-  which is hereinafter referred to as BD). The
rotation commodating transfer sheets S, numeral 104 de-     of the polygon
mirror is controlled by a motor driver notes afeed rollerfor taking the
transfersheets S one  circuit card 123 which is accommodated in a housing
by one from the cassette 102, numeral 105 denotes  125. a separation pad
for separating each of the sheets S,  20  The above prior art system
includes the following numeral 106 denotes a regist roller for controlling
a  shortcoming. feed timing of the transfer sheets S, numeral 108 de-  As
shown in Fig. 2, the focusing lens 113 and the notes a transfer charger,
and numeral 110 denotes a  scanner motor including the polygon mirror 111
are process cartridge which contains therein a photocon-  mounted on the
housing 125 of the laser scanning ductor drum 112, a developing unit (not
shown), a   25  optical system. Accordingly, the housing 125 ofa pre-
charger (not shown), and a cleaning unit (not shown)  cise and complex
shape to accommodate those parts for the drum 112. Numeral 114 denotes a
fixing unit,  is required. This Increases a cost. numeral 116 denotes a
fixing roller made of an alumi-  Further, since the BD circuit in the DC
controller num pipe, numeral 117 denotesa halogen heater, and  121 is
located externallyof the housing 125 of the las- numeral 118 denotes a
rubber pressure roller. Devel-  30  er scanning optical system, connection
means such oping agent on the transfer sheet S is solved and  as optical
fiber 119 is required. fixed by heat and pressure applied by the fixing
roller  For a description of the prior art see DE-A-3 807 116 and the
pressure roller 118. Numeral 120 denotes  659. a convey roller, numeral 122
denotes an ejection roll- er, numerals 124a and 124b denote decurling rolls
35   SUMMARY OF THE INVENTION and numeral 126 denotes an ejection tray. A
laser scanner unit 101 for scanning a laser     It is an object of the
present invention to provide beam L Is provided in the printer body 100.
The laser  a compact, inexpensive and precise scanning optical beam L is
reflected by a mirror 103 and directed to the  system in which a motor
driver circuit card has a fram- photoconductor drum 112.
40  ing function. When a print signal is applied to the printer from  In
order to achieve the above object, in accor- a host computer (not shown),
the transfer sheet S is  dance with the present invention, a scanning
optical taken out of the cassette 102 by the feed roller 104  system is
provided as defined in claim 1. and fed by the regist roller in a timed
fashion with a developing image on the photoconductor drum 112.  45  BRIEF
DESCRIPTION OF THE DRAWINGS An image written on the drum 112 by the laser
beam L is transferred to the transfer sheet S. Then, the   Fig. I shows a
sectional view of a prior art printer, transferred image is fixed by the
fixing unit 114 and  Fig. 2 shows a scanning optical system of the pri- the
transfer sheet S is fed and ejected by the convey  or art printer, roller
120 and the ejection roller 122, and stacked on   50  Fig. 3 shows a
sectional view of a laser beam the ejection tray 126.
printer which incorporates an embodiment of a Fig. 2 shows a plan view of a
laser optical system  scanning optical system of the present invention, in
the laser scanner unit 101 a light beam emitted    Fig. 4 shows a plan view
of a first embodiment of from a laser oscillator 107 is reflected by a
mirror sur-  the present invention, face of a polygon mirror 111 supported
by a polygon  55  Figs. 5 to 9 show methods of mounting compo- rotor 109
which is rotated at a constant velocity in a  nents on a motor driver
circuit board, direction a so that it is scanned in a main scan direc-
Fig. 10 shows a sectional viewof the motordriver tion (arrow b). The light
beam thus scanned passes    circuit card accommodated in a housing of the 2



3                  EP 0 440172 B1                 4 scanning optical
system,                      lens 13 is inserted into the hole 23a to mount
the fo- Fig. 11 shows a plan view of a second embodi-  cusing lens 13 on
the motor driver circuit card 23. In ment of the scanning optical system of
the pres-  this method, the positioning of the components to the ent
invention,                                motor driver substrate 23 is
facilitated. Fig. 12A shows a plan view of a third embodi-   5  Other
components may also be mounted in this ment,
method. Fig. 7 shows a method of mounting the BD Fig. 12B shows a sectional
view taken along ar-  mirror which directs the light beam deflected by the
rows shown in Fig. 12A,                       deflectorto a predetermined
direction, In this method. Fig. 13 shows a fourth embodiment of the scan-
The BD mirror 15 Is integrally formed by a plastic mold ning optical system
of the present invention, and  10  member or an L-shaped base on which a
reflection Fig. 14 shows a fifth embodiment of the scanning  mirror surface
Is formed by mirror coating. A position- optical system of the present
invention.      ing pin 15a which functions as a fixing member is in-
serted into a hole 23b formed at a predetermined pos- DETAILED DESCRIPTION
OF THE PREFERRED            ition on the motordrivercircuitcard to position
and fix EMBODIMENTS                                  15  the components.
The positioning pin 15a extends parallelly to the mirror surface and
coincides with a The embodiments of the scanning optical system  center of
rotation of the mirror surface to facilitate the of the present invention
are now explained. Fig. 3  adjustment of the direction of reflection of the
scan- shows a printer which is identical to the printer shown  ning light
beam along the scan direction. in Fig. 1 except the laser scanner unit 1,
and Fig. 4   20  The components may be mounted in a manner shows a plan
view of a first embodiment of the laser  shown in Fig. 8. In Fig. 8, a boss
1 3b of the focusing optical system in the laser scanner unit 1.      lens
13 is fixed to a hole 23cof the motordrivercircuit In Fig. 4 which shows
the first embodiment, a las-  card 23 in a patchin manner. An end of the
pin 13b of er oscillator 7 which functions as a light source, a fo-  the
focusing lens 13 made of plastic mold is split and cusing lens having an
f-[err] characteristic, a reflection   25  has a locking portion at a tip
end. Thus, when the pin mirror or BD mirror 15 and a BD photo-sensor 29
13b is inserted into the hole 23c, the pin 13b is locked which detect a
synchronous signal for determining a  by the hole 23c, and the assembly is
fixed without start timing of modulation of the light source, are  bonding
material. mounted on a motor driver circuit card for driving a  As shown in
Fig. 9, the focusing lens 13 may be motor which drives a polygon mirror 11.
30  mounted on the motor driver circuit card 23 through a Since the light
source is mounted on the motor  lens mount 30. The focusing lens 13 is
previously driver circuit card and the BD mirror which receives  bonded to
the lens mount 30, and a pin 30a of the the writing scanning light beam and
deflects a light  mount 30 Is Inserted into a hole of the motordrivercir-
path of the light beam for detecting a horizontal syn-  cult card 23tofix
it. In this arrangement, the thickness chronous light signal Is also
mounted on the motor  35  of the lens 13 may be minimum without regard to
the driver circuit card, the positioning of the components  height of the
light path and an Inexpensive scanning to the circuit board is easily and
precisely carried out.  optical system is attained. Means (circuit)
forsupplying a drive signal to drive the  In this manner, the focusing lens
13, the laseros- motor and controlling the drive signal is mounted on
cillator 7, the BD mirror 15 and the BD photosensor the motor driver
circuit card 23.            40  29 are readily and precisely positioned and
fixed to Those components may be mounted in the fol-   the motor driver
circuit card 23 with the framing func- lowing manner.
tion. Thus, the assemblycostof the components is re- Fig. 5 shows a method
of mounting the focusing  duced. lens 13ata predetermined area in the
motordrivercir-  While not described in the above fixing method, cult card
23 by direct bonding. A position of the focus-  45  the laser oscillator 7
is directly fixed to the motor driv- ing lens on the motor driver circuit
card 23 is marked  er circuit card 23. As shown in Fig. 10, the polygon by
silk screen print so that electrical components are  mirror 11 is fixed to
a rotor 9 which is a portion of a not mounted thereon. The focusing lens 1
is fixed to  polygon motor. The rotor 9 comprises a magnet (not the marked
position by bonding material. Parts of a  shown) and a polygon fixing plate
9a and it is mounted height which interferes the light path are not mounted
50  to face astatorcoil (notshown) arranged on the motor in the light path
of the scanning light beam.    driver circuit card 23. (See Fig. 12B which
will be ex- Other components may also mounted on the mo-  plained later.)
tor driver circuit card by direct bonding.           Fig. 10 shows the
motor driver circuit card 23 at- Fig. 6 shows a method of mounting the
focusing  tached to a housing 25 of the scanning optical system. lens 13 on
the motordrivercircuitcard 23 bythrusting.  55   The motor driver circuit
card 23 is at four points, that A hole 23a is formed in the motor driver
circuit card 23  is, fixing bases 25a and 25b on the housing 25 and at a
position corresponding to the mount position of  two other points (not
shown). Further, a base 25c for the focusing lens 13, and a boss 13a of the
focusing  supporting the motor driver circuit card 23 is provided 



3    5                   EP 0 440 172B1                  6 in a vicinity of
the focusing lens 13 to prevent the de-  Since the scanning light beam is
usually scanned formation and vibration of the motor driver circuit card
at a relatively high position measured from the level 23. In Fig. 10, the
focusing lens 13 is fixed in the man-  of the motor driver circuit card 53,
it is necessary to ner shown in Fig. 9.
thicken the lens or provide the mount as shown in Fig. The housing 25 is
dust-proof sealed by a cover 32   5   9. In the arrangement shown in Figs.
12A and 12B, and an elastic member 33 Is arranged at a position on
however, the lens 13 Is thin and directly mounted on an inner side of the
cover 32 facing the focusing lens  the motor driver circuit card 53 with
high precision. 13. Thus, when the cover 32 is fixed to the housing  Since
no large lens Is required nor the lens mount is 25, the focusing lens 13 is
pressed by the base 25c  necessary, the cost is reduced. When the mount
pos- of the scanning optical system housing 25 so that it  10  ition ofthe
lens 13 is high as measured from the motor is positively fixed.
driver circuit card 53, the lens 13 is subject to affec- The material of
the motor driver circuit card 23  tion by vibration, but since it is at a
low position, the may be glass or epoxy, and metal card (iron card or
affection of vibration is eliminated. aluminum card) is more advantageous
in terms of rig-   A fourth embodiment of the scanning optical sys- idity.
15  tem of the present invention is now explained with ref- The operation
of the present embodiment is sub-  erence to Fig. 13. The like shape or
function compo- stantially same as that explained in Figs. 1 and 2.  nents
as those in the second embodiment are desig- Fig. 11 shows a second
embodiment of the scan-  nated by the like numerals and the explanation
there- ning optical system of the present invention. The like  of is
omitted. shape or function components to those in the first  20  In the
fourth embodiment, a BD lens 60 is mount- embodiment are designated by the
like numerals and  ed on a motor driver circuit board 43 in the scanning
the explanation thereof is omitted.                optical system. A
scanning light beam from the poly- In the second embodiment, a BD circuit
(horizon-  gon mirror 11 is reflected by two reflection mirrors 45 tal
synchronous signal detection circuit) including a  and 47, focused by the
BD lens 60 and directed to a BD photosensor 49 is mounted on a motor driver
cir-  25   BD photosensor 49. cuit card 43 in the scanning optical system.
The scan-  By this arrangement, a stable BD signal is pro- ning light beam
from the polygon mirror 11 is reflected  duced even if vibration is
included. by two reflection mirrors 45 and 47 mounted on the     A fifth
embodiment of the scanning optical sys- motor driver circuit card 43 and
directed to the BD  tem of the present invention is now explained with ref-
photosensor 49.                               30  erence to Fig. 14. The
like shape or function compo- By this arrangement, the BD signal can be
direct-  nents as those In the second embodiment are desig- ly sensed on
the motor driver circuit card 43 so that  nated by the like numerals and
the explanation there- connection means such as an optical fiber is saved
of is omitted. and the cost is reduced. In addition, a loss of light is  In
the fifth embodiment, a cylindrical lens 61 and also suppressed.
35   a toric lens 62 are mounted on the motor driver circuit
Otherconstruction is same as thatof the firstem-  card 43 of the scanning
optical system. A light beam bodiment
from the laser oscillator 7 is linearly focused on a de- A third embodiment
is now explained with refer-  flecting reflection plane of the polygon
mirror 11 by ence to Figs. 12A and 12B.                         the
cylindrical lens 81, and the light beam deflected In the third embodiment,
the laser oscillator 7, the   40  by the polygon mirror 11 is focused on a
drum 112 by focusing lens 13 and a polygon mirror51 are mounted  the toric
lens 62. on a motor driver circuit card 53, and the polygon mir-  With this
arrangement even if the travel direction ror 51 is rendered hollow and a
rotor magnet 55 of a  of the deflected light beam changes to a sub-scan di-
scanner motor is mounted in the internal space of the  rection by a skew of
the deflecting scan plane of the polygon mirror 51 so that the polygon
mirror 51 and   45  polygon mirror, the pitch of the scan line on the scan-
the rotor are Integral. Numeral 57 denotes a stator coil  ned plane is
uniform. mounted on the motor driver circuit card 53, and nu-   As
described hereinafter, the present Invention meral 59 denotes a bearing for
the polygon mirror 51.  relates to a scanning optical system which
comprises The bearing 59 is also mounted on the motor driver  a motor
driver circuit card for scanning and focusing circuit card.
50   a light beam emitted from a light source to an object By integrating
the polygon mirror 51 and the rotor,  to be scanned through a deflector and
a focusing lens the height of the scanning light beam L as measured  and
driving a motor which drives the deflector. The from the motor driver
circuit card 53 is suppressed  lens is mounted on the motor driver circuit
card. low. As a result the thickness of the lens 13 can be   The light
source may be mounted on the motor reduced and the lens mount is not
necessary. Thus,  55   driver circuit card. The BD mirror which receive a
por- the overall structure of the laser scanner unit Is thin  tion of the
writing scanning light beam and changes 



and the space saving is easily attained, and the entire  the light path of
the light beam to detect the BD light system can also be thinned.
may be mounted on the motor driver circuit card. 4    7
EP0440172B1                     8 The motor driver circuit card may include
the BD         reflecting means (15) located in an optical detection
circuit.                                     path between said deflector
(11) and said photo- Where the deflector is the polygon mirror, the ro-
sensing means (29), tor magnet may be mounted in the Internal space of
characterized In that the polygon mirror, and the stator coil and the
bearing   5  at least one of said light source (7), said optical forthe
polygon mirrorwhich rotatablysupports the ro-   means (13), said
photosensing means (29) and tation shaft of the polygon mirror may be
mounted on   said reflecting means (15) is mounted on said dr- the motor
driver circuit card in order to reduce the   cult substrate (23). height of
the mirror surface of the polygon mirror measured from the motor driver
circuit board.  10  2. A scanning optical system according to claim 1, In
the embodiments of the present invention de-    wherein said circuit
substrate (23) is a metal cir- scribed above, the polygon mirror which
provides a     cuit substrate. constant angular velocity to the swing of
the light beam is used as the deflector. Alternatively, a galva-  3. A
scanning optical system according to claim 2, nomirror which provides
non-constant angular veloc-   15  wherein said metal circuit substrate is
an iron Ity to the swing of the light beam may be used as the  substrate.
deflector. In the above embodiments, means for supplying   4. Ascanning
optical system according to one of the the drive signal to drive the motor
and controlling the  preceding claims, wherein said optical means drive
signal are mounted on the motor driver circuit  20  (13) comprises an
f-[err] lens. card. Alternatively, the lens may be mounted on a first
circuit card on which the coil and the magnet of the  5. A scanning optical
system according to claim 1, motor are mounted and the means for supplying
the      wherein said optical means (13) is mounted on drive signal
todrivethe motorand controlling thedrive  said circuit substrate (23).
signal may be mounted on a second circuit card dif-  25 ferent from the
first circuit card.                6. A scanning optical system according
to claim 5, In the above embodiments, the lens is mounted      wherein said
optical means (13) is adhesively on the motor driver circuit card by
bonding or patch-  mounted on said circuit substrate (23). ing.
Alternatively, it may be fixed by bolts or press- fixed by an elastic
member such as a spring.   30  7. A scanning optical system according to
claim 5, In accordance with the present invention, since    wherein a
positioning member (30) for said opti- the components required for the
light beam scan are    cal means (13) is provided on said circuit sub-
mounted on the motor driver circuit card of the scan-  strate (23). ning
optical system, a high precision and complex optical housing required in
the prior art optical system   35  8. Ascanning optical system according to
one of the is not necessary and the circuit card can have the     preceding
claims, wherein a bearing (59) of said framing function.
deflector Is supported by said circuit substrate By mounting the BD circuit
on the circuit card, the  (23). motor driver circuit card can have a high
value add function and the optical fiber is no longer necessary   40  9. A
scanning optical system according to one of the and the light loss is
reduced.                         preceding claims, wherein said optical
means In this manner, the compact, Inexpensive and       (13) is capable of
focusing said light beam de- high precision scanning optical system is
provided.    flected by said deflector (11) to a predetermined plane. 45
Claims                                             10. A scanning optical
system according to claim 1, wherein said light source (7) is mounted on
said 1. Ascanning optical system, comprising                circuit
substrate (23). a light source (7), a deflector (11) for deflecting a light
beam   50  11. A scanning optical system according to claim 1, emitted from
said light source (7),                wherein said photosensing means (29)
is mount- a circuit substrate (23) including drive      ed on said circuit
substrate (23). means for rotating said deflector (11), optical means (13)
for directing the light  12. Ascanning optical system according to one of
the 



beam deflected by said deflector to a predeter-  55  preceding claims,
wherein said photosensing mined plane,
means (29) is capable of detecting a synchronous photosensing means (29)
for sensing the       signal for determining a start timing of the modu-
light beam deflected by said deflector (11), and   lation of said light
source (7). 5    7                   EP0440172 B1                    8 The
motor driver circuit card may include the BD         reflecting means (15)
located in an optical detection circuit.
path between said deflector (11) and said photo- Where the deflector is the
polygon mirror, the ro-  sensing means (29), tor magnet may be mounted in
the internal space of     characterized in that the polygon mirror, and the
stator coil and the bearing   5  at least one of said light source (7),
said optical forthe polygon mirrorwhich rotatably supports the ro-  means
(13), said photosensing means (29) and tation shaft of the polygon mirror
may be mounted on  said reflecting means (15) Is mounted on said cir- the
motor driver circuit card in order to reduce the   cult substrate (23).
height of the mirror surface of the polygon mirror measured from the motor
driver circuit board.  10  2. A scanning optical system according to claim
1, In the embodiments of the present invention de-    wherein said circuit
substrate (23) Is a metal cir- scribed above, the polygon mirror which
provides a     cult substrate. constant angular velocity to the swing of
the light beam is used as the deflector. Alternatively, a galva-  3. A
scanning optical system according to claim 2, nomirror which provides
non-constant angular veloc-  15  wherein said metal circuit substrate is an
iron ity to the swing of the light beam may be used as the  substrate.
deflector. In the above embodiments, means for supplying   4. Ascanning
optical system according to one of the the drive signal to drive the motor
and controlling the  preceding claims, wherein said optical means drive
signal are mounted on the motor driver circuit  20  (13) comprises an
f-[err] lens. card. Alternatively, the lens may be mounted on a first
circuit card on which the coil and the magnet of the  5. A scanning optical
system according to claim 1, motor are mounted and the means for supplying
the      wherein said optical means (13) is mounted on drive signal to
drive the motorand controlling the drive  said circuit substrate (23).
signal may be mounted on a second circuit card dif-  25 ferent from the
first circuit card.                 6. A scanning optical system according
to claim 5, In the above embodiments, the lens is mounted      wherein said
optical means (13) is adhesively on the motor driver circuit card by
bonding or patch-  mounted on said circuit substrate (23). ing.
Alternatively, it may be fixed by bolts or press- fixed by an elastic
member such as a spring.   30  7. A scanning optical system according to
claim 5, In accordance with the present invention, since    wherein a
positioning member (30) for said opti- the components required for the
light beam scan are    cal means (13) is provided on said circuit sub-
mounted on the motor driver circuit card of the scan-  strate (23). ning
optical system, a high precision and complex optical housing required in
the prior art optical system   35  8. Ascanning optical system according to
one of the is not necessary and the circuit card can have the     preceding
claims, wherein a bearing (59) of said framing function.
deflector is supported by said circuit substrate By mounting the BD circuit
on the circuit card, the  (23). motor driver circuit card can have a high
value add function and the optical fiber is no longer necessary  40  9. A
scanning optical system according to one of the and the light loss is
reduced.                         preceding claims, wherein said optical
means In this manner, the compact, inexpensive and       (13) is capable of
focusing said light beam de- high precision scanning optical system is
provided.    flected by said deflector (11) to a predetermined plane. 45
Claims                                              10. A scanning optical
system according to claim 1, wherein said light source (7) is mounted on
said 1. Ascanning optical system, comprising                circuit
substrate (23). a light source (7), a deflector (11) for deflecting a light
beam   50  11. A scanning optical system according to claim 1, emitted from
said light source (7),                wherein said photosensing means (29)
is mount- a circuit substrate (23) including drive      ed on said circuit
substrate (23). 



means for rotating said deflector (11), optical means (13) for directing
the light  12. Ascanning optical system according to one of the beam
deflected by said deflector to a predeter-  55  preceding claims, wherein
said photosensing mined plane,                                       means
(29) is capable of detecting a synchronous photosensing means (29) for
sensing the       signal for determining a start timing of the modu- light
beam deflected by said deflector (11), and   lation of said light source
(7). 5    9                   EP0440172B1                    10 13. A
scanning optical system according to claim 11,       dadurch
gekennzeichnet, daB further comprising a circuit for said photosensing   -
mindestens ein Element aus der genannten means (29), said circuit being
provided on said        Lichtquelle (7), der erwahnten optischen circuit
substrate (23).                                Einrichtung  (13) und  der
erwahnten 5           Lichtffhleinrichtung (29) an dem genann- 14. A
scanning optical system according to claim 1,        ten Schaltungssubstrat
(23) montiert let. wherein said reflecting means (15) is provided on said
circuit substrate (23).                   2. Optisches Abtastsystem nach
Anspruch 1, In wel- chem das genannte Schaltungssubstrat (23) ein 15.
Ascanning optical system according to one of the   10
Metall-Schaltungssubstrat ist. preceding claims, further comprising a lens
means (60) which is located in an optical path be-  3.
OptischesAbtastsystem nach Anspruch 2, in wel- tween said deflector (11)
and said photosensing    chem das genannte Metall-Schaltungasubstrat means
(29).                                        ein Elsensubstrat ist. 15 16.
Ascanning optical system according to claim 15,  4. Optisches Abtastsystern
nach einem dervorher- wherein said lens means (60) is provided on said
gehenden Ansprfche, in welchem die erwahnte circuit substrate (23).
optische Einrichtung (13) eine f-O-Linse umfalt 17. A scanning optical
system according to claim 1,  20  5. Optisches Abtastsystem nach Anspruch
1, in wel- wherein said light source (7) and said optical     chem die
erwahntb optische Einrichtung (13) an means (13) are mounted on said
circuit substrate   dem genannten Schaltungssubstrat (23) mon- (53).
tlert ist. 18. A scanning optical system according to claim 1,  25  6.
Optlaches Abtastsystem nach Anspruch 5, in wel- wherein said light source
(7), said optical means  chem die erw&hnte optische Einrlchtung (13) (13),
said photosensing means (29) and said re-    haftend an dem genannten
Schaltungssubstrat flecting means (15) are mounted on said circuit    (23)
montlert let. substrate (23). 30  7. Optisches Abtastsystem nach Anspruch
5, in wel- 19. An image recorder comprising said scanning opt-   chem ein
Positlonierelement (30) fMr die erwahn- ical system according to one of the
preceding      te optische Einrichtung (13) an dem genannten claims, and a
photoconductor (112) for receiving   Schaltungssubstrat (23) vorgesehen
ist. said light beam focused by said optical means (13).
35  8. Optieches Abtastsystem nach einem der vorher- gehenden Ansprflche,
in welchem ein Lager (59) des besagten Ablenkelements durch des ge-
Patentanspriche                                       nannte
Schaltungssubstrat (23) abgestitzt ist. J   1. Ein optisches Abtastsystem,
des umfaft     40  9. Optisches Abtastsystem nach elnem der vorher- - eine
Lichtquelle (7),                         gehenden Ansprfiche, in weichem
die erwahnte - ein Ablenikelement (11), um eanen von der     optische
Einrichtung (13) imstande ist, den ge- genannten Lichtquelle (7)
emittlerten Licht-  nannten, von dem besagten Ablenkelement (11) strahl
abzulenken,                            abgelenkten Lichtstrahl auf eine
vorbestimmte - ein Schaltungasubstrat (23), das eine An-  45  Ebene zu
fokussieren. triebseinrichtung, um das besagte Ablenk- element (11) zu
drehen, enthalt,           10. OptischesAbtastsystem nachAnspruch 1, inwel-
- eine optische Einrichtung (13), um den        chem die genannte
Lichtquelle (7) an dem ge- durch des besagte Ablenkelement abge-
nannten Schaltungssubstrat (23) montlert ilt. lenkten Lichtstrahl auf eine
vorbestimmrte  so Ebene zu richten,                          11. Optisches
Abtastsystam nach Anspruch 1, in wel- - eine Lichtffhleinrichtung (29), um
den        chem die erwfhntb Lichtffhleinrichtung (29) an durch das besagte
Ablenkelement (11) ab-      dem genannten Schaltungssubstrat (23) mon- 



gelenkten Lichtstrahl zu erfassen, und        tiert ist. - eane in elnem
Strahlengang zwischen dem   55 besagtbn Ablenkelement (11) und der er-
12. Optisches Abtastsystem nach einem der vorher- wahnten
Uchtfuhleinrichtung (29) angeord-     gehenden Anspriche, in welchem die
erwahnte nete Umlenkeinrichtung (15),
Lichtffihlelnrichtung (29) imstande Ist, emn Syn- 6 -
I 111111111111~~~~~~~~~~~~~~~~111111 HIl Hll 11    11                  EP 0
440 172 B1                12 chronislersignal, urn omen Startzeitpunktder
Mo-   gere falsceau lumineuxd6vi6 par lodit deflecteur dulation
dergenannten Lichtquelle (7) zu bestim-   sur un plan pred6termino, men, zu
erfassen.                                       des moyens photosensibles
(29) destin6s a capter le faisceau lumineux d6vi6 par ledit d6- 13.
Optisches Abtastsystem nach Anspruch 11, das   5  flecteur (11), et ferner
sine  Schaltung  fOr die  erwahnte               des moyens r6flechissants
(15) plac6es sur ___     Lichtfflhleinrichtung (29) umfaSt, wobel die be-
un trajetoptique entre ledit d6flecteur(11) etles- sagte Schaltung an dem
genannten Schaltungs-       dits moyens photosensibles (29), substrat (23)
vorgesehen Ist                            caract6rlse6 en ce quo 10
au moins I'un de ladite source (7) de lumle- 14. Optisches Abtastsystem
nach Anspruch 1, in wel-   re, desdits moyens optiques (13), desdits chem
die besagte Umlenkeinrichtung (15) an         moyens photosensibles (29) et
desdits moyens dem genannten Schaltungssubstrat (23) vorge-
refl6chissants (15) est monto6 ur ledit substrat sehen ist.
(23) de circuits. 15 15. Optisches Abtastsystem nach elnem der vorher-  2.
Systeme optique de balayage selon la revendica- gehenden Ansprflche, das
ferner ein Linsenete-    tion 1, dans lequel ledit substrat (23) do
circuits ment (60) umfalt, weiches in einem Strahlen-      eot un substrat
de circuits en m6tal. gang zwischen dem besagten Ablenkelement (11) und der
erwihntbn Lichtfilhleinrichtung (29)  20  3. Systeme optique de balayage
solon la revendica- K...'   angeordnet ist.
tion 2, dane lequel ledit substrat de circuits en m6tal est un substrat en
for. 16 Optisches Abtastsystem nach Anspruch 15, in wetchem das genanntb
Linsenelement (63) an     4. Systeme optique de balayage selon l'une des
re- dem genannten Schaltungssubstrat (23) vorge-  25   vendications
pr6cedentes, dans lequel lesdits aehen ist.
moyens optiques (13) comprennent une lentille f- 8. 17. Optisches
Abtastsystem nach Anspruch 1, in wel- chem die genannte Uchtquelle (7) und
die er-   5. Systeme optique de balayageselon la revendica- wahnte optische
Einrichtung (13) an dem ge-  30   tIon 1, dans loquel lesdits moyens
optiques (13) nannten Schaltungssubstrat (53) montiert sind.     sont
mont6s sur ledit substrat (23) de circuits. 18. Optisches Abtastsystem nach
Anspruch 1, in wel-  6. Systeme optique de balayage selon la revendica-
chem die genannte Lichtquelle (7) dle erwahnte    tlon 5, dans lequel
lesdits moyens optiques (13) optische  Einrichtung  (13), die  erwahnte  35
sont montes a l'aide d'un adhesif sur ledit subs- Lichtfuhleinrichtung (29)
und die besagte Urn-    trat (23) de circuits. Ienkelnrichtung (15) an dem
genannten Schal- tungssubstrat (23) montiert sind.              7. Systeme
optique de balayage selon la revendica- tlon 5, dans loquel un 6l6ment(30)
de positionne- J   19. Ein Bitdaufzeichnungsgerfit, das das erwahnte  40
ment pour lesdits moyensoptiques (13) eat pr6vu optische Abtastsystem gemBP
einem dervorher-      sur ledit substrat (23) de circuits. gehenden
Ansprfilche und elnen Photoleiter(112) zum Empfang des durch die erwahnte
optische    S. Systeme optique de balbyage solon l'une des re- Einrichtung
(13) fokussierten, genannten Licht-    vendications prec6dentes, dans
lequel un paller strahis umfaSt.                           45      (59)
dudit d6flecteur est supporte par ledit subs- trat (23) de circuits.
Rovendicatlons                                     9. Systeme optique de
balayage solon l'une des re- vendications prdcddentes, dons loquel lesdits
1. Systeme optique de balayage, comportant    50      moyens optiques (13)
sont capables de focaliser une source (7) de lumiere,
ledit faisceau lumineux devie par ledit deflecteur un deflecteur (11)
destin6 a devier un fals-  (11) sur un plan pr6dhtermIn6. 



ceau lumineux 6mb par ladite source (7) de lu- miere,
10. Systeme optique de balayage selon la revendica- un substrat (23) de
circuits comprenant  sc  tlon 1, dons lequel ladite source (7) de lum"ieest
des moyens d'entratnement pour faire tourner le-   montee sur ledit
substrat (23) de circuits. dit deflecteur (11), des moyens optiques (13)
destines A diri-  11. Systeme optique de balayage salon la revendica- 7 1
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EP0440172B1                     14 tion 1, dans lequel lesdits moyens
photosensl- bles (29) sont montes sur ledit substrat (23) de circuits. 12.
Systeme optique de balayage selon l'une des re-   5 vendications
pr6cedentes, dans lequel lesdits moyens photosensibles (29) sont capables
de d6tecter un signal synchrone pour d6terminer un temps de d6but de Is
modulation de ladite source (7) de lumiere.                           10 13
Systeme optique do balayage solon la revendica- tion 11, comportant en
outre un circuit pour lea- dits moyens photosensibles (29), ledit circuit
etant situ6 sur ledit substrat (23) de circuits.  15 14. Systeme optique de
balayage selon la revendica- tion 1, dans lequel lesdits moyens
refl6chissants (15) sont situe sur ledit substrat (23) de circuits. 20 K.>
15. Systeme optique de balayage selon l'une des re- vendications
pr6c6dentes, comportant on outre un moyen a lentille (60) qui est place sur
un trajet optique compris entre ledit deflecteur (11) et les- dits moyens
photosensibles (29).          25 1. Systeme optique de balayage selon la
revendica- tion 15, dans loquol ledit moyen a lentille (80) est situ6 sur
ledit substrat (23) de circuits. 30 17. Systbme optique de balayage selon
la revendica- tion 1, dans lequel ladite source (7) de lumlbre et lesdits
moyens optiques (13) sont montes sur le- dit substrat (53) de circuits. 35
18. Systeme optique de balayage selon la revendica- tion 1, dans lequel
laditb source (7) de lumiere, lesdits moyens optiques (13), lesdits moyens
photosensibles (29) et lesdits moyens rtflechis- J.>      santa (15) sont
montes sur ledit substrat (23) de   40 circuits. 19. Enregistreur d'images
comprenant ledit systeme optique de balayage selon l'une des revendica-
tions precedentes, et un photoconducteur (112)  45 destine A recovoir ledit
faiaceau lumineux focall- a6 par lesdits moyens optiques (13). 50 55    


